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© Method of forming a patterned photopolymer coating on a printing roller and also a printing roller with patterned 
photopolymer coating. 



The invention relates to a method of forming of a 



patterned photopolymer coating on a printing roller (1) in 
which a photopolymer coating (2), present on said roller (1), 
and covered by a light-sensitive intermediate layer (3) is 
exposed in a first stage to form an image of opaque and 
translucent parts in said intermediate layer (3). Subsequently 
the photopolymer layer (2) is exposed via the image formed 




in the intermediate layer (3), after which the photopolymer 
layer (2) is developed. 

Between abovementioned exposures, in case of relative- 
ly thick, flexible, photopolymer. a period is waited to ensure 
that depressed parts of the photopolymer layer (2) have 
returned to their original state. 

The invention also relates to a printing roller thus 
obtained. 
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Method of forming a patterned photopolymer coating on a 
printing roller and also a printing roller with patterned 
photopolymer coating. 

BACKGROUND OF THE INVENTION 

5 The invention relates to a method of forming a patterned 
photopolymer coating on a printing roller in which a 
removable light-sensitive, seamless intermediate layer, 
applied to the photopolymer layer and adhering closely 
thereto, is exposed and optionally developed in a first 

10 stage essentially to form a desired patterned opaque image 
in said intermediate layer and subsequently the 
photopolymer layer is exposed via the image formed in the 
intermediate layer, after which exposure the opaque 
intermediate layer parts and the soluble parts of the 

15 photopolymer layer are removed. • 

In a known method of this type the application of the 
patterning film with the edges abutting or overlapping 
around the printing roller coated with a photopolymer layer 
and then wrapping a thin layer of transparent film around 

20 the whole, under which film vacuum is created so that the 
patterning film is pressed against the photopolymer coating 
under uniform pressure, are known. In this state exposure 
is then carried out, whereafter the wrapping film and 
patterning film are removed. 

25 The patterned printing roller is produced thereafter by 

washing out the soluble parts of the photopolymer coating 
present after the exposure. 

In the case of photohardening polymer these are the 
unexposed parts. 

30 In the case of photodecomposable polymer these are, 

however, the exposed parts. 
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Unwinding the patterning film along a rotating roller 
coated with a photopolymer layer and exposing at the 
position of the contact surface through a slit are also 
known . 

In this known method, both when photohardening and when 
photodecomposable photopolymer coatings are used, 
imperfections in the patterning occur at the point of 
contact of the pattern, as a result of which the printing 
result at the position is influenced unfavourably. 

In the case of a photohardening polymer and a 
patterning film with overlapping edges the photopolymer 
layer, which is still somewhat elastic before exposure, is 
somewhat dented at the position of the overlap, which dent 
is fixed at the position of exposed parts by hardening. 

In the case of a patterning film with abutting edges 
the light will be scattered or reflected at the position of 
the said edge by the transparent parts of the pattern in 
the patterning film, as a result of which incomplete light 
transmission is brought about at the position. On the other 
hand, at the position of the said edge some light will 
nevertheless be transmitted through the parts not intended 
to transmit light (i.e. black) of the pattern in the 
patterning film. 

Both in the case of photohardening and in the case of 
photodecomposable photopolymer the phenomenon occurs at the 
position of the abutment edge that in the case of hard 
parts some material may nevertheless be washed away and 
that in the case of soft parts which can be washed out less 
is removed. 

In the case of unwindable patterning film and slit 
exposure a double exposure always takes place at the 
junction of the pattern as a result of the slit width of 
the exposure slit, as a result of which the slope formation 
between exposed and unexposed parts of the polymer layer is 
influenced and deviations are produced as a result of the 
slope formation for single exposure in the rest of the 
pattern for both photohardening and photodecomposable 



photopolymer coating. 
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SUMMARY OF THE INVENTION 

A primary object of the invention is now to provide a 
method for obtaining a patterned printing roller with 
5 photopolymer coating without a longitudinal zone having 
deviations in height, depth and slope formation of the 
patterning . 

The abovementioned object is achieved according to the 
invention in that the photopolymer layer is constituted by 
10 a relatively thick, flexible photopolymer layer whereas in 
the first stage exposure is carried out via a patterning 
film which has been applied around said intermediate layer 
and after the first stage the patterning film is removed 
and exposure of said photopolymer layer is postponed until 
15 depressed parts of the photopolymer layer have returned to 
the original state. 

By a relatively thick, flexible photopolymer layer is 
meant a flexible photopolymer layer having a thickness from 
1 to 10 mm; preferably a thickness from 2 to 5 mm. 
20 In this manner a photopolymer coating pattern is 

obtained on a printing roller. 

To obtain the desired image information in the seamless 
intermediate layer without substantial conversion of the 
parts of the photopolymer coating present below the said 
25 seamless intermediate layer, it may be advisable to apply a 
light filter layer between the light-sensitive intermediate 
layer and the photopolymer layer surface. 

In this manner it is possible to ensure that during the 
first exposure an image is only formed in the 
30 light-sensitive intermediate layer. 

The light filter layer is expediently applied 
seamlessly to the photopolymer layer surface 

The light-sensitive intermediate layer may be a layer 
based on, for example, a diazo compound, a silver halide or 
35 a light-sensitive polymer and may be applied by spraying 
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on, spreader coating or transfer coating. 

The light-sensitive intermediate layer is expediently 
much more sensitive to a certain exposure than the 
photopolymer layer. 
5 Particularly good -results are obtained if light of 

different wavelengths is used for the exposure in the first 
and second step. 

Light of the same wavelength can also be used for the 
exposure in the first and the second step, in which case, 
10 however, the intermediate layer is then much more sensitive 
to said light of a certain wavelength than the photopolymer 
layer. 

The invention also relates to a printing roller with 
patterned photopolymer coating formed by exposure of the 
15 photopolymer coating via a patterning film pressed against 
the photopolymer coating, followed by removal of the 
patterning film and of soluble parts of the photopolymer 
coating which is characterized according to the invention 
in that the photopolymer coating obtained after washing out 
20 is free of a longitudinal -zone of insoluble photopolymer 
parts having a lower clearance height and/or having 
different side widths than other comparable insoluble 
photopolymer parts „ 

In this case, by clearance height is meant the distance 
25 between the uppermost face of the insoluble polymer parts 
and the surface of an adjacently located recess. 

As the result of the absence of insoluble photopolymer 
parts with a top face which does not lie on a cylindrical 
surface which includes the surfaces of the other insoluble 
30 photopolymer parts, the printing result of a printing 

roller of this type is considerably improved in comparison 
with the known printing roller. 

If a photodecomposable photopolymer coating is used, 
the surfaces of the insoluble photopolymer parts lie on a 
35 cylindrical surface, while next to these photopolymer parts 
a polymer layer of the same thickness is at most always 
present in the recesses- This results likewise in a better 
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printing result. 

The same applies to photopolymer parts which all have 
virtually the same side width. 

SURVEY OF THE DRAWINGS 



5 - Figure 1 shows a section of a printing roller during its 
manufacture; 

- Figure 2 shows a printing roller with photopolymer 

coating of the photohardening type and a 
depressed part of the photopolymer coating; 
10 - Figure 3 shows the same photopolymer coating after 
restoration to the original state; 

- Figure 4 shows a section of a photopolymer coating of the 

photohardening type with light-sensitive 
intermediate layer and a patterning film, the 
15 edges of which are up against each other in an 

abutting manner; 

- Figure 5 shows a part of the surface of the printing 

roller with hardened parts of the photopolymer 
layer after washing out; 
20 - Figure 6a shows the sides of the hardened parts of the 
photopolymer layer in the case of a printing 
roller according to the invention and obtained 
by the method of the invention; 

- Figure 6b shows the same hardened parts obtained with a 
25 double exposure; 

- Figure 7a shows a part of the surface of the printing 

roller on using a patterning film the edges of 
which lie against each other in an abutting 
manner obtained without a light-sensitive 
30 intermediate layer with a photodecomposable 

polymer; 

- Figure 7b shows the same surface obtained with a light- 

sensitive intermediate layer. 
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DESCRIPTION OF THE PREFFERED EMBODIMENTS 

In figure 1 a metal printing roller 1 is shown provided 
with a photopolymer coating of the photohardening type 2 of 
uniform thickness applied thereto. • 

On the surface of the photopolymer coating 2 there is 
applied a seamless light-sensitive intermediate layer 3 of 
a silver halide emulsion applied by means of a spreader. 
The light-sensitivity of this silver halide emulsion layer 
is approximately 100 times as great as that of the 
photopolymer coating. In general light-sensitive 
intermediate layers are employed which are approximately 3 
to 200 times as sensitive as the light-sensitivity of the 
photopolymer coating. 

Around the printing roller 1 with photopolymer coating 
layer 2 and light-sensitive intermediate layer 3 applied 
thereto there is applied a patterning film 4, the edges 7 
and 8 of which overlap each other to form overlapping 
sections 4a and 4b. The whole is wrapped around with a 
transparent film layer 5 of a plastic material (such as 
polyvinyl chloride film) and a vacuum is then created under 
the said film layer 5. As a result of this the patterning 
film 4 will be pressed against the surface of the somewhat 
elastic photopolymer coating 2. At the position of the 
overlapping parts 4a and 4b this results in depression 6 of 
the photopolymer layer. 

If the light-sensitive intermediate layer 3 were not to 
be employed, exposed sections of the photohardening 
photopolymer layer in the depressed region would be 
hardened, as a result of which impressions would be fixed 
locally in a narrow transverse zone over the width of the 
patterning (see surface 14 in Figure 5). 

By making use of the light-sensitive intermediate layer 
3, during exposure essentially only an image of the 
patterning film is transferred to the said light-sensitive 
layer 3. After removal of the patterning film and of the 
wrapping film 5 a state is obtained such as shown in Figure 
2 in which the light-sensitive intermediate layer 3 has 
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exposed parts 13 and unexposed parts 15 in accordance with 
the pattern, the pattern, depending on the type of light- 
sensitive layer, having already been formed or being 
present as a latent image which becomes visible after 

5 development. 

After a short time the depressed section 6 of the 
photohardening photopolymer layer will return to its 
original state, as a result of which the state as shown in 
Figure 3 is obtained. 

10 Exposure is then carried out for a second time, in 

which process parts 10 of the photopolymer layer 2 are 
hardened. After removal of the light-sensitive layer and 
unhardened parts of the photopolymer layer a printing 
roller with a pattern formed from the hardened photopolymer 

15 layer parts 10 is obtained. 

In Figure 4 another embodiment is shown in which the 
edges 7 and 8 of the patterning film 4 fit against each 
other in an abutting manner. In that case no depression of 
the elastic photohardening photopolymer layer 2 occurs, but 

20 as a result of scattering the 'photopolymer parts to be 

exposed at the position of the abutting edges will be less 
exposed than other parts exposed to the same quantity of 
light. On washing out the photopolymer layer these polymer 
parts at the position of the abutting edges will also be 

2 5 washed out to some extent so that parts with a lower height 
than other parts will be obtained at that point (see 
surface 14 in Figure 5). 

In the case of a photodecomposable photopolymer layer 
parts to be exposed at the position of the abutment edge 

30 will also reveive too little exposure, with the result that 
washing out takes place to a shallower depth. This is shown 
in Figure 7a wherein 10 represents the unexposed parts and 
18 the exposed parts if no light-sensitive intermediate 
layer is used. 

35 Figure 7b shows the result if a light-sensitive 

intermediate layer is in fact used. 

In both the abovementioned cases the light-sensitive 



intermediate layer 3 offers the great advantage 
difficulties can be eliminated. 

As already stated r the manufacturing of a printing 
roller with a pattern by rotating the roller bearing the 

5 photopolymer layer and unrolling the patterning film along 
the said rotating roller while exposing through a slit is 
also already known. At the joint of the pattern a double 
exposure always takes place under these circumstances as a 
result of the slit width. In Figure 6a a photopolymer layer 

10 part 10 hardened by a single exposure is shown with sides 

11 and 12 which slope fairly steeply. With a double exposure 
of the same photopolymer layer part a hardened section 10' 
with sides ll 1 and 12' , which slope much more gently, is 
obtained so that a greater side width is obtained in 

15 comparison with the embodiment according to Figure 6a. This 
is avoided by a light-sensitive intermediate layer 
according to the invention - 

The following example explains a certain embodiment. 
Example 

20 To a printing roller 1 with a diameter of 50 cm a 

photopolymer coating layer 2 of, for example, Cyrel 
(Dupont) is applied by means of a spreader coating or by a 
sheet of this material wrapped around it, which is then 
fused together and accurately processed to obtain the 
25 correct diameter and roundness. 

To the photopolymer layer a silver emulsion layer is 
applied as light-sensitive intermediate layer 3. 

Around the whole a patterning film 4 is then applied in 
the manner as shown in Figure 1 and then a wrapping film 5 
30 of polyvinyl chloride, whereafter evacuation is carried out 
under the wrapping film 5 so that the patterning film is 
pressed against the photopolymer coating with light- 
sensitive layer. 

Exposure is first carried out with light of a 
35 wavelength of 400-440 nanometers. 

The wrapping film 5 and the patterning film 4 are then 
removed and the light-sensitive intermediate layer 3 is 
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developed, as a result of which the image corresponding to 
that of the patterning film is formed therein. 

After standing for some time, optionally in combination 
with a heat treatment, the seam has disappeared from the 
5 photopolymer coating 2, exposure is carried out a second 
time with light having a wavelength of 340 to 380 
nanometers • 

The remaining sections of the light-sensitive 
intermediate layer 3 originally applied and the unexposed 
10 parts of the photopolymer layer are then removed to a 
certain depth by washing out* 

In order to limit the effect of the first exposure 
essentially to the light-sensitive intermediate layer 3 a 
filter layer 16 of a tinuvin compound (Ciba Geigy) which 
15 absorbs ultraviolet light can be applied with advantage 
between intemediate layer 3 and photopolymer coating 2. 
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CLAIMS: 

Method for the forming of a patterned photopolymer 
coating on a printing roller (1) in which a removable 
light-sensitive , seamless intermediate layer (3) f 
applied to the photopolymer layer (2) and adhering 
closely thereto , is exposed and optionally developed in 
a first stage essentially to form a desired patterned 
opaque image in said intermediate layer (3) and 
subsequently the photopolymer layer (2) is exposed via 
the image formed in the intermediate layer, after which 
exposure the opaque intermediate layer parts (3) and the 
soluble parts of the photopolymer layer (2) are removed 
characterized in that the photopolymer layer (2) 
is constituted by a relatively thick, flexible 
photopolymer layer whereas in the first stage 
exposure is carried out via a patterning film (4) which 
has been applied around said intermediate layer (2) and 
after the first stage the patterning film (4) is removed 
and exposure of said photopolymer (2) is postponed until 
depressed parts of the photopolymer layer (2) have 
returned to the original state. 

Method according to claim 1, characterized in that 
for the exposure in the first and the second step light 
of different wavelength regions is used. 

Method according to claims 1 or 2, characterized in 
that for the exposure in the first and the second step 
light of the same wavelength region is used. 

Method according to one or more of the claims 1-3, 
characterized in that the light-sensitive intermediate 
layer (3) is more sensitive to light of a certain 
wavelength region than the photopolymer coating (2). 

Method according to one or more of the preceding 
claims, characterized in that a light filter layer (16), 
preferably seamless, is applied between the 
light-sensitive intermediate layer (3) and the surface 
of the photopolymer coating (2). 
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6, Printing roller with patterned photopolymer coating 

formed by exposure of the photopolymer coating via a 
patterning film (4) pressed against the photopolymer 
coating (2), followed by removal of the patterning film (4) 

5 and of soluble parts of the photopolymer coating (2), 

characterized in that the photopolymer coating obtained 
after washing out is free of a longitudinal zone of 
insoluble photopolymer parts having a lower clearance 
height and/or having a different side width than other 

10 comparable insoluble photopolymer parts. 
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